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(54) Multi function display system. 



(S?) The present invention relates to a display (10) having the capability to emit light and form images 
viewable from both the front (12) and back (14) of the display. The images displayed are seen from both 
the front (12) and back (14) of the display (10) and appear differently to the front and rear viewer. 
Electronic shutters (16, 18) are placed between the display (10) and both the front and rear viewers so 
that they can be flashed on and off fast enough to provide a stable image appearing to each viewer. The 
shutters also flash slow enough so that display data can be rewritten to provide each viewer with a 
correct image. The correct image can be either the corrected image of that image seen by the opposing 
viewer, or a completely separate image. In this way, simultaneous images appear to both the front and 
rear viewer. These images can be the same or different even though they appear from the same display 
(10). The use of electronic shutters on displays emitting light from both the front (12) and rear (14) of the 
display (10), provide the display with multiple functions not possible on conventional displays. 
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This invention relates generally to the field of dis- 
playing and more specifically relates to a multi-func- 
tion display system and the use of shuttered displays 
to produce multiple function displays. 

Display technology is an integral part of the pro- 
ductivity of information processing equipment. The 
use of displays to effectively communicate to the 
operators of the equipment and others affected by the 
information being processed has been of fundamental 
concern to users of the information processing equip- 
ment for many years. A particular concern is the diffi- 
culty ,,of displaying two sets of information to two 
different users of the equipment at the same time. 
This concern arises out of relationships similar to that 
of a customer and salesperson or a teacher and stu- 
dent. The information processing equipment contains 
data of interest to both parties l but can only display 
the data in a single format because of the physical 
limitations of the display. The data would be more 
useful to both parties if it was displayed with a different 
form or emphasis to each party. 

The prior art has responded to this problem by 
developing systems having two different displays, 
one for each party.. In such a system, each display 
provides the information required by a single party. 
Providing two displays is an expensive solution and 
one that few users find acceptable. Another prior art 
solution to the problem has been to provide windows 
on a single display. This display reserves different 
parts of a single screen for different information. This 
is aniimprovement, however it still requires both par- 
ties to view the same screen, and therefore, it is still 
inadequate for many purposes. The single screen dis- 
play limitation is primarily a result of the display having 
an excitation source which has not been adapted to 
multiple screen applications. For example, CRTs 
have electron beams as the excitation source to a 
phosphoring screen. However, typical generation of 
the electron beam requires that the phosphoring 
screen only be viewed from the front of the screen. 
Similarly, liquid crystal displays (LCDs) depend on 
light passing through the back of the screen, through 
the transparent electrodes, and finally through the 
front of the screen. Viewing the screen from both 
sides is impossible because either a reflective back- 
ing or alight source is on the rear of the screen. In both 
. cases, the excitation source itself inhibits utilizing 
both sides of the display screen for multiple function 
purposes. 

It is an object of the present invention to inexpen- 
sively present different images to different users 
through an improved electronic display. 

It is a further object of the present invention to 
inexpensively present different graphical and textual 
information to different users through an improved 
electronic display. 

The present invention accomplishes the above 
objects by employing a display having the capability' 



to emit light and. form images viewable from both the 
front and back of the display. The invention also shut- 
ters the images displayed on the front and back of the 
display so that the images can be correctly displayed 
5 depending on the viewpoint of the viewer. Text and 
images displayed such that they are seen from both 
the front and back of the display appear differently to 
the front and rear viewer. Electronic shutters are 
placed between the display and both the front and 
10 rear viewers so that they can be flashed on and off fast 
enough to provide a stable image appearing to each 
viewer. The shutters also flash slow enough so that 
display data can be rewritten to provide each viewer 
with a correct image. The correct image can be either 
15 the corrected image of that image seen by the oppos- 
ing viewer, or a completely separate image. In this 
way, simultaneous images appear to both the front 
and rear viewer. These images can be the same or dif- 
ferent even though they appear from the same dis- 
20 play. The use of electronic shutters on displays 
emitting light from both the front and rear of the dis- 
play, provide the display with multiple functions not 
possible on conventional displays. 

The invention is now described in reference to the 
25 accompanying drawings wherein 

Figure' 1 illustrates a preferred embodiment of the 
present invention. 

Figure 2 illustrates a type of display useful for the 
preferred embodiment of the present invention. 
30 Figure 3 illustrates an alternate embodiment of 

the present invention employing partial shutters. 

Figure 1 illustrates the preferred embodiment of 
the present invention wherein a display 10 having 
front side 12 and back side 14 is interposed between 
35 front shutter 1 6. and rear shutter 1 8. The display is dri- 
ven through OR gate 20 by either buffer 26 or buffer 
28. Front shutter 16 is driven by shutter driver 22 in 
sequence with buffer 28. Rear shutter 18 is driven by 
shutter driver 24 in sequence with buffer 26. Gate sig- 
40 nal 30 drives both buffer 28 and shutter driver 22. 
Gate signal 32 drives both buffer 26 and shutter driver 
24. Gate signals 30 and 32 are generated by gate sig- 
nal generators 42 and 44 respectively. The data con- 
tained in buffers 26 and 28 is generated by data 
45 generator 46. Gate signal generators 42 and 44 and 
data generator 46 are part of processor 34. 

Display 10 is a display which emits light from a 
source between the front side 12 and the back side 14 
through both the front side 12 and the back side 14. 
so In the preferred embodiment the display is a vacuum 
fluorescent type display. Figure 2 illustrates a vacuum 
fluorescent type of display. The transparent substrate 
101 has transparent integrated circuit patterns 103 A, 
B, and C. The transparent integrated circuit patterns 
56 connect to transparent anodes 105 A, B, and C which 
are covered by a pattern of fluorescent material 107 
A, B, and C. The electrode 105 and fluorescent ma- 
terial 107 form a pattern of phosphor pixels, typically 
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35 to 60 pixels per character on the display* The pixels 
are spaced apart from a filament cathode mesh 109. 
The mesh 109 rests in a cavity of a transparent 
envelope 111 which seals a vaccum. Voltage is 
applied between the filament mesh 1 09 and the trans- 
parent anodes 105 and this causes the fluorescent 
material to glow or emit light. Both the substrate 101 
and the envelop 111 are transparent This.allows the 
image from the phosphor pixeJs to be visible from both 
sides of the display. Another type of display which 
would be appropriate for the present invention is a 
plasma display in which a transparent envelope 
encloses a grid of electrodes. A plasma is generated, 
providing a light source through both sides of the 
envelope, when the electrodes forming an intersec- 
tion in the grid are energized. Both types of displays 
are well known in the display art and, in general, any 
type of display which emits light through opposing 
sides of the display is appropriate for the present 
invention. 

Shutters 16 and 18 are electronic shutters which 
pass light when voltage is applied and block light 
when voltage is not applied- The type of shutter used 
in the preferred embodiment is a liquid crystal emul- 
sion spread between transparent electrodes. The 
transparent electrodes are connected to a shutter 
driver for applying voltage between the transparent 
electrodes. The transparent electrodes are also lami- 
nated to a plastic backing film which provides struc- 
tural support for both the liquid crystal material and the 
transparent electrodes. When the voltage is not 
applied to the electrodes, the liquid crystals diffract or 
scatter light attempting to pass through the shutter, 
When the voltage is applied to the electrodes, the 
crystals align to typically pass greater than 70% of 
incident light The shutter must be able to turn on and 
off frequently-enough so that the image shown by the 
display 10 is flicker free. The present shutter meets 
this basic requirement because it typically has an 
on/off cycle of greater than 60 times per second. The 
two requirements of clarity and shutter speed are met 
by several types of electronic shutters commonly 
available in the prior art used in such applications as 
glare control or vision testing. One such type of shut- 
ter comprises a nematic curvilinear aligned phase 
(NCAP) liquid crystal material sandwhiched between 
indium tin oxide (ITO) transparent electrodes, which 
are in turn, laminated to a Mylar(R) backing material 
Such a structure is described in U.S. patent number 
4,669 t 828, filed April 16, 1984, which is hereby incor- 
porated by reference into this application. These 
types of shutters are suitable for application in the pre- 
sent invention as shown in Figure 1. 

Shutters 16 and 18 are driven by shutter drivers 
22 and 24 respectively. Gate signal 30, in turn, drives 
shutter driver 22 and simultaneously drives buffer 28. 
Similarly, gate signal 32 drives shutter driver 24 and 
simultaneously buffer 26. Display 1 0 displays the data 



from either buffer 26 or 28 through OR gate 20. Data 
generator 46 provides data for both buffers 26 and 28. 
The data provided for buffer 26 need not, and nor- 
mally is not, the same data provided for buffer 28. 

5 Data generator 46 coordinates sending data to buf- 
fers 26 or 28 with the generation of gate signals 30 
and 32. Display 10 only shows the data from one buf- 
fer because the gate signal 30 and gate signal 32 are 
completely out of phase with respect to each other. 

10 That is p when gate signal 30 is on, gate signal 32 is 
off, and when gate signal 32 is on, gate signal 30 is 
off. This. timing relationship between the shutters 16 
and 18 and the buffers 26 and 28 is necessary 
because character images seen from the display back 

15 side 14 are the reverse of the images seen from the 
display front side 12. Therefore, in order to show the 
same image to both front and rear viewers, the 
images have to be re-written. Showing a front image 
at approximately 60 times per second, and showing a 

20 rewritten rear image at approximately 6D times per 
second, provides both the front and rear viewers the 
desired images simultaneously (even though the front 
and rear images may be different) on a single display. 
Some images displayed on the front side of the 
■ 25 display appear identical to the image on the rear side 
of the display without any shutter/buffer timing. In 
those cases, the shutters and buffers are redundant. 
Alternate embodiments of the present invention 
account for this by shuttering only part of the display. 

30 Figure 3a iflustrates the preferred embodiment of the 
display. There is a front and rear side to the display 
t surrounded on, three sides by a circuit card 36 for 
holding the connections to the shutter and display 
electrodes. Figure 3b illustrates an alternate embodi- 

35 ment of the display. The front and rear shutters of this 
display cover only part of the display compared to the 
shutters in figure 3a. The information seen on the dis- 
play below the shutter in 3b is intended to be such that 
it appears the same to both sides of the screen. The 

40 information appearing in the shuttered area is 
switched between the correct front view and the cor- 
rect rear view using shutters 16 and 18 as illustrated 
in the preferred embodiment. 

The buffer arrangement for a partially shuttered 

45 display system can be the same as for the fully shut- 
tered display system or.a separate buffer can be used 
to address the non-shuttered part of the display while 
timed buffers and shutters are again employed for the 
shuttered part of the display. Additionally, the timing 

50 relationship between the front and rear shutters does 
not need to be completely out of phase if the buffered 
data is multiplexed through a different system than an 
OR gate. For example, shutters 16 and 18 could be 
made into two shutters for a total of four shutters on 

55 the display, A front and a rear shutter could be in 
phase depending on the data to be shown while the 
remaining shutters are out of phase. As long as the 
images shuttered to the front and rear viewer are at a 
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fast enough rate (for example >60 cycles/second) and 
the data to be displayed corresponds to the correct 
part of the display for the shutter and the side to be 
viewed, then the timing relationship between the dif- 
ferent buffers and different shutter drivers is satisfied. 5 

Processor 34 comprises gate signal generators 
42 and 44 as well as the data generator 46. Therefore, 
processor 34 determines what data corresponds to 
which part of the display screen and which shutters 
{this .is similar to the processor 34, through data 10 
generator 46, determining which data is to go into, 
which, buffer, either 26 or 28, in the preferred embodi- 
ment). The process of this determination is well 
known to those skilled in the art as is utilizing multiple 
processing units to form processor 34 for the gener- 15 
ation of gate signals and display data. The present 
invention incorporates the flexibility of this art to form 
several embodiments of a multiple function display 
using electronic shutters. One example is the use of 
multiple processors in a display system in which one 20 
processor generates gate signals and one processor 
generates display data. The cooridation between the 
multiple processors performs the function illustrated 
by the single processor 34 in the preferred embodi- 
ment. A further example is the use of display areas 25 
which are shuttered by one or more shutters. The pro- 
cessor 34 determines the coordination between the 
area displayed and which shutter the screen area cor- 
responds to, as well as the timing of when particular 
shutters turn off or on. so 



Claims 

1. A multi-function dispaly system comprising: 35 

a display (10) for displaying an image 
through a front (12) and rear (14) side of said dis- 
play. 

a front shutter (16) coupled to said display 
front side, 40 

a rear shutter (18) coupled to said display 
rear side, 

shutter control means (22, 24, 42, 44) . 
coupled to said display for controlling said front 
shutter and said rear shutter, 45 

said shutter control means opening said 
front shutter when said image is to be seen 
through said display front side and closing said 
front shutter when said image is not to be seen 
through said front side, and opening said rear 50 
shutter when said image is to be seen through 
said display rear side and closing said rear shut- 
ter when said image is not to be seen through said 
rear side, 

2. The system as in claim 1, further comprising: 

an image source (46) for transmitting at 
least two images to said display (10); 



said display displaying a first image 
through said front (1 2) and rear (1 4) sides of said 
display; 

said shutter control means (22, 24, 42, 44) 
controlling said front and rear shutters, rn res- 
ponse to said first image being transmitted, to dis- 
play said first image through said front shutter, 

said display displaying a second image 
through said front and rear sides of said display 
after displaying said first image, and 

said shutter control means controlling said 
front and rear shutters, in response to said sec- 
ond image being transmitted, to display said sec- 
ond image through said rear shutter. 

3, The system as in claim 1 or 2, wherein: 

said shutter control means comprises : a 
front shutter driver (22), a rear shutter driver (24), 
a first gate signal generator (42), and a second 
gate signal generator (44), 

said front shutter transmitting light in res- 
ponse to said front shutter driver, said front shut- 
ter driver responsive to a first phase of a gate 
signal from said first gate signal generator, said 
first gate signal having two phases, 

said rear shutter transmitting light in res- 
ponse to said rear shutter driver, said rearshutter 
driver responsive to a first phase of a gate signal 
from said second gate signal generator, said sec- 
ond gate signal having two phases, 

said first gate signal being out of phase 
with said second gate signal, and 

said front and rear shutters preventing 
transmission of light when said first and second 
gate signals are in a second phase. 

4. A multi-function system comprising: 

a display (10) for displaying a plurality of 
images through a front (12) and rear (14) side of 
said display, 

a plurality of front shutters (16) coupled to 
said display front side, 

a plurality of rear shutters (18) coupled to 
said display rear side, 

shutter control means (22, 24, 42, 44) 
coupled to said display for controlling said 
plurality of front shutters and rear shutters, 

said shutter control means opening at 
least one of said front shutters when at least one 
of said images is to be seen through said display 
front side and closing at least one of said front 
shutters when at least one of said images is not 
to be seen through said front side, and opening at 
least one of said rear shutters when at least one 
of said images is to be seen through said display 
rear side and closing at least one of said rear 
shutters when at least one of said images is not 
to be seen through said rear side. 
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5. The system as in claim 4, further comprising: 

an image source (46) for transmitting said 
plurality of images to said display (10), 

said display displaying a first plurality of 
images through said front (12) and rear (14) sides s 
of said display; 

said shutter control means (22, 24, 42, 44) 
controlling said front and rear shutters, in res- 
ponse to said first plurality of images being trans- 
mitted, to display at least one of said first plurality 10 
of images through at least one of said front shut- 
ters, 

said display displaying a second plurality 
of images through said front and rear sides of said 
display after displaying said first plurality of 15 
images, and 

said shutter control means controlling said 
front and rear shutters, in response to said sec- 
ond plurality of images being transmitted, to dis- 
play at least one of said second plurality of 20 
images through at least one of said rear shutters. 

6. A method of displaying data comprising: 

displaying an image through a front and 
rear side of a display, . 25 

controlling a front shutter and a rear shut- 
ter through a shutter control means to display said 
image from said front and rear sides of said dis- 
play through said front and rear shutters, said 
front and rear shutters being coupled to said front 30 
and rear sides respectively of said display, 

opening said front shutter when said 
image is to be seen through said display front side 
and dosing said front shutter when said image is 
not to be seen through said front side, and 35 

opening said rear shutter when said image 
is to be seen through said display rear side and 
closing said rear shutter when said image is not 
to be seen through said rear side. 

40 

7. A method of displaying data as in claim 6, further 
comprising: 

transmitting atleasttwo images to said dis- 
play, 

displaying a first image through said front 45 
and rear sides of said display, 

controlling said front and rear shutters, in 
response to said first image being transmitted, to 
display said first image through said front shutter, 

displaying a second image through said so 
front and rear sides of said display after display- 
ing said first image, and 

controlling said front and rear shutters, in 
response to said second image being transmit- 
ted, to display said second image through said 55 
rear shutter. 



BNSDOCID: <EP 0470032A2J^> 



EP 0 470 032 A2 



ro 





CD 




<= 


ro-n 


cj)-n 




m 




TO 




7 



BNSDOCID: <EP O470032A2_l_> 



EP 0 470 032 A2 



FIG. 2 



FRONT SIDE 12 



FILAMENT 

CATHODE 

MESH 



109 




, ni TRANSPARENT 
AO] SUBSTRATE 

14 BACK SIDE 

I03A 
I07A 



, , transparent 
"envelope 



8 



EP 0 470 032 A2 




BNSDOCID: <EP_ 



0470032A2_L> 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




@ Publication number: Q 470 032 A3 



EUROPEAN PATENT APPLICATION 



(Si) Application number: 91480100.6 
@) Date of filing : 02.07.91 



© Int. CI*: G09G 3/20, G06F 3/147 



® 


Priority : 02.08.90 US 561758 


© Inventor : Harris, Richard Hunter 
2013 Eagleton Circle 




Date of publication of application : 


Raleigh, North Carolina 27609 (US) 




05.02.92 Bulletin 92/06 


Inventor: Minor Richard Gary 
8109 Hawk's Head Lane 




Designated Contracting States : 
DE FR GB 


Wake Forest, North Carolina 27587 (US) 
Inventor; Price, Robert William 




1114 Medlin Drive 


<ss> 


Date of deferred publication of search report : 


Gary, North Carolina 27511 (US) 




12.08.92 Bulletin 92/33 






@ Representative : Bonneau, Gerard 




Applicant: International Business Machines 

Corporation 

Old Orchard Road 

Armonk, N.Y. 10504 (US) 


Compagnie IBM France Departement de 
Propriete Intellectuelle 
F-06610 La Gaude (FR) 



CO 

< 

CM 
CO 



ri- 



ll?) Multifunction display system. 

(57) The present invention relates to a display (10) 
having the capability to emit light and form 
images viewable from both the front (12) and 
back (14) of the display. The images displayed 
are seen from both the front (12) and back (14) 
of the display (10) and appear differently to the 
front and rear viewer Electronic shutters (16, 
18) are placed between the display (10) and 
both the front and rear viewers so that they can 
be flashed on and off fast enough to provide a 
stable image appearing to each viewer. The 
shutters also flash slow enough so that display 
data can be rewritten to provide each viewer 
with a correct image. The correct image can be 
either the corrected image of that image seen 
by the opposing viewer, or a completely sepa- 
rate image, in this way, simultaneous images 
appear to both the front and rear viewer. These 
images can be the same or different even 
though they appear from the same display (10). 
The use of electronic shutters on displays emit- 
ting light from both the front (12) and rear (14) 
of the djsplay (10), provide the display with 
multiple functions not possible on conventional 
displays. 
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